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(57) ABSTRACT 

A removable vehicle entertainment system is provided. The 
system includes a video display screen for displaying enter 
tainment to an occupant of the vehicle. The system can be 
removed from the docking bracket in the vehicle, and 
attached to an external docking station such that the system 
can be used independently of the poWer supply and speakers 
of the vehicle. Further, the system can be used as a self 
contained personal entertainment system. The system 
includes mechanical and/or electrical componentry that 
determines audio mute and video display con?guration based 
on a poWer signal and a docked signal. 

20 Claims, 3 Drawing Sheets 
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METHOD OF CONTROLLING PORTABLE 
MEDIA PLAYERS SPEAKER AND VIDEO 

IMAGE 

BACKGROUND 

1. Field of the Invention 
The present invention relates to in-vehicle entertainment 

devices. More speci?cally, the present invention relates to 
removable entertainment devices that can be used as a stand 
alone device, and used in a vehicle docking bracket. 

2. Description of Related Art 
Recent advances have alloWed for the incorporation of 

video entertainment systems into vehicles. Roof mounted 
video screens provide an example of such an entertainment 
system. Typically, the video screen is stored in a housing that 
is secured to the roof of the vehicle and can be ?ipped doWn 
Ward When an occupant of the vehicle desires to vieW the 
screen. The system displays images from an attached video 
cassette drive or other device onto the video screen, allowing 
vehicle occupants to vieW prerecorded video inside the 
vehicle. 

The oWners of such vehicles may have similar video equip 
ment attached to a home entertainment system or may even 
have a portable entertainment system for use aWay from the 
home and outside of the vehicle. Consequently, the in-vehicle 
video entertainment system can be duplicative of other equip 
ment possessed by the vehicle oWner. This results in increased 
entertainment expenses for the vehicle oWner. 

If a typical portable entertainment system Were con?gured 
to ?ip doWn from the roof similar to integrated entertainment 
systems, the video image Would need to be inverted, such that, 
it Would appear upright from the vantage point of the passen 
ger. Further, it may be preferable to listen to the audio portion 
of the entertainment system through the integrated vehicle 
audio system. Accordingly, a method and interface must be 
provided to con?gure the audio and video parameters of the 
entertainment system. 

In vieW of the above, it is apparent that there exists a need 
for an improved portable entertainment device. 

SUMMARY 

In satisfying the above need, as Well as overcoming the 
enumerated drawbacks and other limitations of the related art, 
the present invention provides an improved portable enter 
tainment device. 

The present invention provides an in-vehicle entertainment 
system that can be removed from the vehicle. The system is 
secured in the vehicle by a vehicle docking bracket attached 
to the vehicle, preferably to the roof of the vehicle. Thus, 
When in the vehicle, a video display screen preferably extends 
doWnWard from the housing of the system. When removed 
from the vehicle, hoWever, doWnWard extension of the video 
display screen can make vieWing images on the screen di?i 
cult. Positioning the system such that the video display screen 
extends upWard from the housing When removed from the 
vehicle docking bracket facilitates use of the system outside 
of the vehicle. 

To avoid the display of upside doWn images on the video 
display screen, electronics of the system are able to display 
images in at least tWo orientations. A ?rst orientation presents 
the image in a manner suitable for use in the vehicle, i.e., 
When the screen extends doWnWard from the housing. A 
second orientation presents the image in a manner suitable for 
use outside of the vehicle, i.e., When the screen extends 
upWard from the housing. A signal is generated indicating is 
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2 
the system is docked in the vehicle docking bracket and the 
image is displayed accordingly. 

Further, the system enables or disables the internal speak 
ers of the device based on the poWer signal provided by the 
docking station. Accordingly, When the portable entertain 
ment device is docked in the vehicle docking bracket and the 
vehicle is in a RUN or ACCESSORY mode, the internal 
speakers Will be muted and audio Will be provided to the 
vehicle speakers through the vehicle audio system. Altema 
tively, When the vehicle poWer is OFF, or the portable enter 
tainment device is undocked, the internal speakers are 
enabled to provide audio to the passengers. Therefore, the 
system enables or disables the internal speakers based on the 
poWer signal. 

Further objects, features and advantages of this invention 
Will become readily apparent to persons skilled in the art after 
a revieW of the folloWing description, With reference to the 
draWings and claims that are appended to and form a part of 
this speci?cation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of a ?rst preferred embodiment 
of a removable entertainment device in accordance With the 
present invention; 

FIG. 2 is a perspective vieW of a second preferred embodi 
ment of a removable entertainment device in accordance With 
the present invention; and 

FIG. 3 is a block diagram of a circuit for controlling audio 
muting and video inversion in accordance With the present 
invention. 

DETAILED DESCRIPTION 

The folloWing description of preferred embodiments of the 
invention provides examples of the present invention. The 
embodiments discussed herein are merely exemplary in 
nature, and are not intended to limit the scope of the invention 
in any manner. Rather, the description of these preferred 
embodiments serves to enable a person of ordinary skill in the 
relevant art to make and use the present invention. 

FIG. 1 illustrates a removable entertainment device, gen 
erally indicated in the ?gures at reference 10, in accordance 
With a ?rst preferred embodiment of the present invention. 
The removable entertainment device 10 includes an informa 
tion retrieval device 12, a video display screen 14, a mechani 
cal sWitch 16, electronics 18, a housing unit 20, and at least 
one vehicle docking bracket 22. The video display screen 14 
is preferably pivotally mounted to the housing 20 such that 
the display screen 14 can be pivoted aWay from the housing 
20 When vieWing is desired and toWard the housing 20 When 
storage of the screen 14 is desired. The vehicle docking 
bracket 22 releasably receives the housing unit 20. 
The information retrieval device 12 is preferably a compo 

nent that is capable of receiving a removable storage medium 
24 and reading entertainment information stored on the 
medium 24. Particularly preferable, the information retrieval 
device 12 comprises a component capable of receiving and 
reading a standard type of storage media. As illustrated in the 
?gure, the information retrieval device 12 preferably com 
prises a DVD (digital video disk) drive. In this embodiment, 
the removable or ?xed storage medium 24 comprises a DVD. 
Alternatively, the information retrieval device 12 can com 
prise a compact disk (CD) drive, a CD-ROM drive, a remov 
able or ?xed hard drive, a videocassette drive, or any other 
suitable component. The removable storage medium 24 Will 
of course be appropriate for the type of information retrieval 
device 12 utiliZed. 
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The video display screen 14 comprises the video output 
device of the removable entertainment device 10. As such, the 
screen 14 displays images 26 based on information contained 
on the removable storage medium 24 as read by the informa 
tion retrieval device 12. The type of video display screen 14 
employed Will depend on the desired resolution and picture 
quality. LCD screens, such as those used in portable comput 
ers and personal entertainment systems, are suitable. 

Because a portion of the entertainment device 10 can be 
removed from the vehicle docking bracket 22, it is not nec 
essary that the device 10 alWays be used in an orientation in 
Which the screen 14 extends doWn from the housing unit 20. 
While this orientation Will of course be desirable When the 
entertainment device 10 is positioned Within the vehicle 
docking bracket 22, it Will most likely not be desirable When 
the device 10 is removed from the bracket 22. Rather, a 
reverse orientation in Which the screen 14 extends upWard 
from the housing unit 20 is desired in this instance. To avoid 
the display of the image 26 in an upside doWn orientation, the 
removable entertainment device 10 includes mechanical 
sWitch 16. 

The mechanical sWitch 16 provides an actuator that indi 
cates if the removable entertainment device 10 is docked in 
the vehicle docking bracket 22 and, in conjunction With the 
electronics 18, controls the orientation of the image 26 on the 
video display screen 14. The mechanical sWitch 16 preferably 
comprises a tWo position sWitch 16a. The ?rst position rep 
resents an activated status, While the second position repre 
sents an inactivated status. Any suitable mechanical sWitch 
can be utiliZed. FIG. 1 illustrates tWo alternatives for the 
mechanical sWitch 16a, 16b. Preferably, the mechanical 
sWitch 1 6a is positioned such that it interacts With a projection 
28 on the vehicle docking bracket. In this embodiment, pro 
jection 28 forces the sWitch 1611 into the ?rst position, or 
activated status, When the housing unit 20 is fully received by 
the vehicle docking bracket 22. As Will be developed more 
fully beloW, the activated status of the sWitch 16 in this 
embodiment instructs the electronics 18 to display the image 
26 on the video display screen 14 in an orientation appropriate 
for the screen 14 as it extends doWnWard from the housing 
unit 20. When the housing unit 20 is removed from the vehicle 
docking bracket 22, the projection 28 forces the sWitch 1611 
into the second position, or inactivated status, Which instructs 
the electronics 18 to display the image 26 on the screen 14 in 
an orientation appropriate for the screen 14 as it extends 
upWard from the housing unit 20. 

Alternatively, the sWitch 16 can comprise a gravity sWitch 
16b. Any suitable gravity or tilt activated sWitch can comprise 
the gravity sWitch. U.S. Pat. No. 5,136,127 to Blair for a TILT 
ACTUATED SWITCH provides background and examples 
of suitable sWitches. In this embodiment, the gravity sWitch 
16b is positioned such that it is able to detect the orientation 
of a ?rst surface 30 of the housing unit 20 With respect to 
gravitational forces. Preferably, the gravity sWitch 16b is 
positioned such that the sWitch 16b is in the ?rst position, or 
activated status, When the ?rst surface 30 is facing doWnWard. 
That is, it is preferred that the gravity sWitch 16b is positioned 
such that the sWitch 16b is activated When the removable 
entertainment device 10 is positioned such that the video 
display screen 14 extends doWnWard from the housing 20 
When vieWing of the image 26 is desired, such as When the 
housing 20 is received by the vehicle docking bracket 22. 
Also preferable, the gravity sWitch 16b is positioned such that 
the sWitch 16b is in the second position, or unactivated status, 
When a second surface 32, Which lies opposite the ?rst surface 
30, is facing doWnWard. 
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4 
Alternatively, the sWitch 16 can comprise a button 160 or 

other control that alloWs an occupant of the vehicle to manu 
ally activate sWitch 16. For example, as illustrated in FIG. 1, 
the sWitch can comprise a button 160 positioned on the hous 
ing unit 20 that alloWs a vehicle occupant to control activation 
of the sWitch 16, and therefore orientation of the image 26, by 
depressing the button 160. 
The electronics 18 are adapted to read the information 

stored on the removable storage medium 24 and to display an 
image 26 based on this information onto the video display 
screen 14. As such, suitable electronics 18 include those 
typically utiliZed in the type of information retrieval device 12 
employed in the removable entertainment device 10. 

Electronics 18 are further adapted to display the image 26 
onto the video display screen 14 in at least tWo different 
orientations. Preferably, each orientation represents a 180 
degree rotation of the other orientation. As discussed above, 
the electronics 18 preferably detect the status of the sWitch 16 
to determine Which orientation is appropriate for display on 
the screen 14. 

Electronics 18 also preferably include terminals 34 that 
alloW the electronics 18 to interact With external electrical 
components, Which Will be developed more fully beloW. 
The housing unit 20 contains the information retrieval 

device 12 and the electronics 18. Preferably, the housing unit 
20 encases the information retrieval device 12 and electronics 
18 While still alloWing the information retrieval device 12 to 
receive a removable storage medium 24 and the terminals 34 
of the electronics 18 to interact With external electrical com 
ponents. Further, the housing unit 20 preferably mounts the 
video display screen 14 in a manner that alloWs the screen 14 
to pivot betWeen ?rst and second positions. In the ?rst posi 
tion, the screen 14 is preferably positioned directly adjacent 
the housing 20 such that the image 26 cannot be vieWed on the 
screen. In a second position, the screen 14 is preferably posi 
tioned substantially perpendicular to the length of the housing 
20 such that the image 26 can be optimally vieWed. Any 
suitable structural interaction betWeen the housing 20 and 
video display screen 14 that achieves this pivotal relationship 
can be utiliZed. 
The vehicle docking bracket 22 is able to releasably receive 

the housing unit 20. Preferably, as illustrated in FIG. 1, the 
vehicle docking bracket 22 comprises a rail structure having 
a base 36 and tWo opposing arms 38, 40. In this embodiment, 
the opposing arms 38, 40 cooperatively receive and retain the 
housing unit 20 by alloWing the housing unit 20 to slide 
betWeen the arms 38, 40. Alternatively, the vehicle docking 
bracket 22 can comprise any structure capable of releasably 
receiving the housing unit 20. 
The vehicle docking bracket 22 also preferably contains 

fasteners 42 for attaching the bracket 22 to the vehicle, such as 
at the roof or ceiling of the vehicle. 
As illustrated in FIG. 1, the vehicle docking bracket 22 

preferably de?nes one or more electrical connectors 44 that 
are in electrical communication With at least a poWer supply 
46 and, either directly or indirectly, one or more speakers 48 
of the vehicle. Preferably, the electrical connectors 44 com 
prise conductive ?anges de?ned by the docking bracket 22. 
Alternatively, the electrical connectors 44 can comprise ter 
minals of a pigtail connector or other suitable connector 
passed through an opening de?ned by the bracket 22. 

Preferably, the electrical connectors 44 are positioned such 
that they are able to frictionally engage the terminals 34 of the 
electronics 18 as the housing unit 20 is received by the vehicle 
docking bracket 22. Also preferable, the electrical connectors 
44 and terminals 34 are in electrical communication With 
each other, thereby placing the electronics 18 in electrical 
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communication with the power supply 46 and vehicle audio 
system 48, when the housing unit 20 is fully received by the 
vehicle docking bracket 22. 
When the housing unit 20 is not seated in the vehicle 

docking bracket 22, the removable entertainment device 10 is 
preferably capable of acting as a self contained entertainment 
device. Accordingly, the removable entertainment device 10 
can further include an internal power supply 50 and an audio 
output component 52. The internal power supply 50 can com 
prise any suitable power supply, such as a rechargeable bat 
tery. Also, the audio output component 52 can comprise any 
suitable audio output device, such as a wired ready jack or 
wireless headphone transmitter, an internal speaker, or a 
speaker jack. 

To accommodate use of the removable entertainment 
device 10 while docked, the audio output component 52 is 
muted or disabled and an audio is provided to the vehicle 
audio system through the electrical terminals 34. The audio 
component is muted based on a power signal provided to the 
removable entertainment device 10 by the docking bracket 22 
through the electrical terminals 34. Accordingly, the inver 
sion of the video image and muting of the audio output com 
ponent 52 are independently controlled. Further, the video 
inversion and audio muting may be controlled by discrete 
signals such as binary signals, although, more complex forms 
of communication are also contemplated. 

Using independent signals to control video inversion and 
audio muting allows the electronics 18 to mute the internal 
audio component 52 and invert the video image based on the 
vehicle power mode. The RUN vehicle mode is when the key 
is positioned such that the vehicle engine is running or may be 
started. The ACCESSORY mode is when the key is position 
such that the vehicle engine is off and cannot be started but 
battery power is provided to the vehicle subsystems. The OFF 
mode is where the key is removed or may be removed and 
vehicle sub systems are generally not powered. With advances 
in vehicle control systems these modes may also be simulated 
without regard to the position of the key switch. For example 
the vehicle controller may be programmed to enter ACCES 
SORY mode for a predetermined time period after the doors 
are unlocked. 

The electronics 18 mutes the internal audio component 52 
and inverts the video image in both a RUN andACCESSORY 
vehicle power mode. When the vehicle is in the OFF mode 
and the station is docked, the electronics will still invert the 
video image, but will provide audio through the audio output 
device 52. Alternatively, when the housing 20 is undocked, 
the video image will not be inverted and audio will be pro 
vided through the audio output component 52 for portable 
operation. A table of operation for video inversion and audio 
muting is provided below in Table 1. 

TABLE 1 

Video Invert and Audio Mute Table 

Vehicle Docked 
Power Player Power Signal Video Audio 
Mode Mode Signal (Switch) Mode Mode 

RUN DOCKED VBATT Logic “0” Invert Muted 
ACCY DOCKED VBATT Logic “0” Invert Muted 
OFF DOCKED 0 Logic “0” Invert Un-muted 
X UNDOCKED 0 Logic “1” Normal Un-muted 

FIG. 2 illustrates a second preferred embodiment of the 
present invention. In the ?gure, like reference numbers refer 
to similar features and/or components illustrated in FIG. 1. 
Accordingly, removable entertainment device 110 according 
to this embodiment includes an information retrieval device 
112, a video display screen 114, electronics 118, a housing 
unit 120, a vehicle docking bracket 122, a removable storage 
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6 
medium 124, a ?rst surface 130, a second surface 132, and 
electronic terminals 134. The bracket 122 preferably includes 
rail structures having a base 136 and two opposing arms 
138,140. Fasteners 142 are used to attach bracket 122 to a 
vehicle. One or more electrical connectors 144 are in electri 
cal communication with at least a power supply 146 and, 
either directly or indirectly, one or more speakers 148 of the 
vehicle. The removable entertainment device 110 may also 
include an internal power supply 150 and an audio output 
component 152. Also, the second preferred embodiment is 
similar to the ?rst preferred embodiment detailed above, 
except as described below. 
The removable entertainment device 110 according to the 

second preferred embodiment does not include a mechanical 
switch. Rather, the device 110 includes electronics 118 that 
detect whether the housing unit 120 is received by the vehicle 
docking bracket 122. 
The vehicle docking bracket 122 includes electrical con 

nectors 144 to interact with electronic terminals 134 in com 
munication with electronics 118. The pins 162 are preferably 
in electrical communication with a power supply and provide 
an electrical signal to the electronics 118 when the electrical 
terminals 134 are in contact with the electrical connectors 
144. When a docked signal is provided to the electronics 118, 
the electronics 118 preferably display the image 126 in an 
orientation appropriate for use with the vehicle docking 
bracket 122, as described above. When either no signal or an 
alternate signal is detected, the electronics 118 preferably 
display the image 126 in an opposite orientation. 
The electronics 118 also determines the voltage of the 

power supply to which the removable entertainment device 
110 is connected. In this embodiment, the electronics 118 
preferably determines whether the removable entertainment 
device 110 is connected to a power supply appropriate for a 
vehicle. For example, in an automobile, the electronics 118 
preferably determines if the removable entertainment device 
110 is connected to a 12 V automotive battery. If such voltage 
is present, the electronics 118 mutes the audio output device 
152. If a different voltage is detected, the electronics 118 
provides audio through the audio output device 152. 
Now referring to FIG. 3, a block diagram of the circuitry for 

controlling the audio muting and video inversion is provided. 
The removable entertainment device 110 has electronics 118 
including a microprocessor 170. The microprocessor 170 has 
a power signal input 172 and a docked signal input 174. Based 
on the power signal 171 received by the power signal input 
172 and the docked signal 173 received by dock signal input 
174, the controller 170 generates an inverted video signal 176 
and an audio mute signal 178. The control of the inverted 
video signal 176 and the audio mute signal 178 are controlled 
in accordance with Table 1 provided above. The docked sig 
nal input 174 is connected to a microcontroller 188 in the 
docking bracket 122 through electronic terminals 134 and 
electrical connectors 144. The controller 188 has a player 
supported input 189 that can be used as part of a safety 
interlock system. The player supported input 189 is con 
nected to ground 187 through a resistor 186, such as a 2K ohm 
resistor, in the docking bracket 122. Further, the player sup 
ported input 189 is connected to resistor 180 through elec 
tronic terminals 134 and connectors 144. Resistor 180, for 
example an 80K ohm resistor, pulls the docked signal input 
174 to a reference voltage, such as 3.3 volts, from power 
source 182. When the screen is open, switch 184 is open and 
therefore the player supported input 189 is isolated from the 
power supply 182. Alternatively, if the screen is closed, the 
player support input 189 is connected to power supply 182 
providing a reference voltage to the player supported input 
189 that can be used as a safety interlock. When the screen is 
opened and the player is not docked, the voltage of the docked 
signal 173 is the reference voltage and is interpreted as a logic 
high by the microcontroller 170. Therefore, the microcontrol 
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ler 170 controls the inverted video signal 176 such that the 
video image is not inverted. When the housing 120 is docked, 
the voltage of the docked signal 173 is pulled to an interme 
diate voltage by resister 186 and another reference voltage, 
shoWn as ground 187. The intermediate voltage is approxi 
mately 0.13 volts for a 3.3 volt reference based on the 
example resistances provided above. The intermediate signal 
is interpreted as a logic loW by the microcontroller 170, caus 
ing the microcontroller 170 to control the inverted video 
signal 176 to invert the video image. Further, it should be 
noted that docked signal input 174 is pulled high, 3.3 volts, 
When sWitch 184 is actuated. Since the video screen 114 is 
closed When the sWitch 184 is actuated, the video is turned off 
therefore the video inversion is irrelevant. 

To control audio muting, a RUN/ACCESSORY signal is 
provided to a RUN/ACCESSORY input 190 of the microcon 
troller 188. If the RUN/ACCESSORY signal indicates the 
vehicle is in a RUN orACCESSORY mode, the controller 188 
provides a poWer enable signal 196 that controls a high side 
sWitch 194. The high side sWitch 194 connects the battery 
voltage 192 to the poWer signal input 172, through electronic 
terminals 134 and electrical connectors 144, When the vehicle 
is in a RUN or ACCESSORY mode. When the poWer signal 
input 172 is connected to the battery voltage 192, the control 
ler 170 controls the audio mute signal 178 to disable any 
internal speakers. 

The schematic as described in FIG. 3 implements a control 
strategy consistent With Table l as provided above. Therefore, 
the video image 126 is inverted and the audio output device 
152 are muted during RUN and ACCESSORY modes. HoW 
ever, in a key off or undocked condition the audio output 
device 152, such as speakers, are un-muted alloWing the 
passenger to hear and vieW DVD movies While the vehicle is 
OFF. 
As a person skilled in the art Will readily appreciate, the 

above description is meant as an illustration of implementa 
tion of the principles this invention. This description is not 
intended to limit the scope or application of this invention in 
that the invention is susceptible to modi?cation, variation and 
change, Without departing from the spirit of this invention, as 
de?ned in the folloWing claims. 
We claim: 
1. An entertainment system for use in a vehicle, the enter 

tainment system comprising: 
a housing including a video screen, electronics, and an 

audio output device; 
a docking station con?gured to receive the housing; 
Wherein the electronics is con?gured to mute the audio 

output device based on a vehicle poWer signal. 
2. The entertainment system according to claim 1, Wherein 

the electronics are con?gured to mute the audio output device 
When the vehicle is in a RUN mode. 

3. The entertainment system according to claim 1, Wherein 
the electronics are con?gured to mute the audio output device 
When the vehicle is in an ACCESSORY mode. 

4. The entertainment system according to claim 1, Wherein 
the audio output device includes at least one speaker. 

5. The entertainment system according to claim 1, Wherein 
the electronics are con?gured to mute the audio output device 
based on the vehicle poWer signal and a docked signal. 

6. The entertainment system according to claim 5, Wherein 
the vehicle docked signal is provided by a mechanical sWitch 
attached to the housing. 

7. The entertainment system according to claim 5, Wherein 
the electronics include a controller, and the docked signal is 
received by a docked signal input of the controller. 
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8. The entertainment system according to claim 7, Wherein 

the docked signal input is connected to a ?rst reference volt 
age through a ?rst resistor in the housing. 

9. The entertainment system according to claim 8, Wherein 
the docked signal input is in communication With a second 
reference voltage through a second resistor in the docking 
bracket. 

10. The entertainment system according to claim 9, 
Wherein the docking station includes a docking controller and 
is con?gured to disable the poWer signal based on docked 
signal. 

11. The entertainment system according to claim 1, 
Wherein the electronics include a controller con?gured to 
invert an image on the video screen based on the docking 
signal. 

12. The entertainment system according to claim 1, 
Wherein the electronics are con?gured to provide audio 
through the audio output device When housing is not received 
in the docking bracket. 

13. The entertainment system according to claim 1, 
Wherein the docking bracket includes a docking controller 
con?gured to receive a RUN/ACCESSORY signal and con 
nect the electronics to a vehicle battery voltage based on the 
RUN/ACCESSORY signal. 

14. An entertainment system for use in a vehicle, the enter 
tainment system comprising: 

a housing including a video screen, electronics, and an 
audio output device; 

a docking station con?gured to receive the housing; 
Wherein the electronics is con?gured to mute the audio 

output device based on a vehicle poWer signal; and 
Wherein the electronics are con?gured to provide audio 

through the audio output device When the vehicle is in an 
OFF mode and the housing is received in the docking 
bracket. 

15. An entertainment system for use in a vehicle, the enter 
tainment system comprising: 

a housing including a video screen, electronics, and a 
speaker; 

a docking station con?gured to receive the housing; 
Wherein the electronics include a controller con?gured to 

mute the speaker based on a vehicle poWer signal and a 
docked signal and invert an image on the video screen 
based on the docking signal. 

16. The entertainment system according to claim 15, 
Wherein the electronics are con?gured to mute the speaker 
When the vehicle is in a RUN and ACCESSORY mode. 

17. The entertainment system according to claim 15, 
Wherein the electronics are con?gured to provide audio 
through the speaker When the vehicle is in an OFF mode and 
the housing is received in the docking bracket. 

18. The entertainment system according to claim 15, 
Wherein the vehicle docked signal is provided by a mechani 
cal sWitch attached to the housing. 

19. The entertainment system according to claim 15, 
Wherein the controller includes a docked signal input and the 
docked signal input is connected to a ?rst reference voltage 
through a ?rst resistor. 

20. The entertainment system according to claim 19, 
Wherein the docked signal input is in communication With a 
second reference voltage through a second resistor. 

* * * * * 


